
NASA-CR-20SO32

File Name

BDMG.XLS

BPRM.XLS

/i,, /,', ..-4-' ,".G ,'

#..* /

J_t/

: L¢ "7
Table 2a. Explanation of'B*.XLS' File Worksheet Names

Worksheet Name

NONALUMOB

CORRUGOB

CYLPROJ

NALPROJ

WINDOWS

EHSERIES

PT&T2SERIES

P SERIES

1-BMPR

2-BMPR

>2-BMPRS

worksheet containing

worksheet containing

worksheet containing

worksheet containing

worksheet containing

worksheet containing

worksheet containing

worksheet containing

worksheet containing

worksheet containing

Explanation

Phase B tests with non-aluminum bumpers

Phase B tests with corrugated bumpers

Phase B tests with cylindrical projectiles

Phase B tests with non-aluminum projectiles
Phase B tests on windows

Phase B

Phase B

Phase B

Phase B

tests with EH, EHRP, and EHSS prefixes

tests with PT and T2 prefixes

tests with a P prefix

Phase B

worksheet containinl_ Phase B

tests with only 1 aluminum bumper

tests with 2 aluminum bumpers

tests with 3 or more aluminum bumpers

Table 2b. Explanation of 'CD*.XLS' File Worksheet Names

File Name

CDDMG.XLS

CDPRM.XLS

Worksheet Name Explanation

734-1228 worksheet containing ALL Phase C/D tests arranged

2OO0

3000

3100

3200

3300

3400

in order of increasing

worksheet containing

worksheet containing

worksheet containing

worksheet containing

worksheet containing

worksheet containing
4000

4100
worksheet containing

worksheet containing

9000 worksheet containing

MISC

Shot No.

Phase C/D tests in

Phase C/D tests in

Phase C/D tests in

Phase C/D tests in

Phase C/D tests in

Phase C/D tests in

Phase C/D tests in

Phase C/D tests in

2000 series

3000 series

3100 series

3200 series

3300 series

3400 series

4000 series

4100 series

Phase C/D tests in 9000 series

worksheet containing miscellaneous Phase C/D tests

(waffle grid, stressed, etc)

File Name

ETCDMGXLS

ETCPRM.XLS

Table 2c. Explanation of'ETC*.XLS' File Worksheet Names

Worksheet Name

NO IB

MLI IB

ALUM IB

N+K IB

Explanation

worksheet containing infommtion for tests without any inner bumper

worksheet containing information for tests with an MLI inner

bumper

worksheet containing information for tests with an aluminum inner

bulnper

worksheet containing information for tests with

a Nextel/Kevlar inner bumper



Table 3a. Explanation of'*PRM.XLS' Worksheet Column Name Abbreviations

Abbreviation

BMPR1, BMPR2,
BMPR3

MLI

Explanation

first, second, third bumper in

a multi-bumper wall system

multi-layer insulation

Table 3b. Explanation of'*DMG.XLS' Worksheet Column Name Abbreviations

Abbreviation

DMIN, DMAX

HOLE 1, HOLE 2,

HOLE 3

CRATER 1, CRATER 2,

CRATER 3

DIA 1, DIA 2

MAX TtT CR LNGTH

Explanation

minimum, maximum bumper hole

dimensions

first, second, third largest holes

in pressure wall

first, second, third deepest craters

in pressure wall
minimum, maximum pressure wall hole

or crater mouth dimensions

maximum tip-to-tip crack length

A comparison of these files with the previous versions reveals that several new columns have been

added. In the parameter database files, these new columns provide information regarding the

projectile shape and mass. In the damage database files, these new columns provide information on

the post-test weights of the pressure wall plates as well as overall pressure wall plate maximum tip-

to-tip crack lengths and equivalent hole diameters.

It was anticipated that post-test weight information would be obtained for 917 pressure wall plates

(525 Phase B tests and 392 Phase C/D tests). However, only 358 Phase B and 338 Phase C/D tests

were found among the tests stored at NASA/MSFC and at Boeing. Thus, post-test weights were

obtained for 696 pressure wall plates. Additional pressure wall plate data that was added to the

database is discussed in the paragraphs concerned with Task No. 4. Tables 4a,b contain information

that can be used to identify by Test No. or Shot No., respectively, at which location (NASA/MSFC,

NASA/WSTF, SwRI, or UAH) a particular impact test was performed. In Tables 4a,b, the

characters '#' and 'X' are placeholders for the integers 0-9 and the letters A-Z.

Task No. 2 -- UAH will include informatiou regarding pres._7tre wall cracking into the existing

database files.

A new column was added in each damage database file to provide information, where available, on

the pressure wall plate maximum tip-to-tip crack length.



Table4a.TestSiteIdentificationGuidebyTestNo.

GENERIC TEST

TEST NO. SITE

I##X NASA/MSFC, Phase B

2##X NASA/MSFC, Phase B

3##X NASA/MSFC, Phase B

I###X NASA/MSFC, Phase C/D

2###X NASA/MSFC, Phase C/D

3###X NASA/MSFC, Phase C/D

4###X NASA/MSFC, Phase C/D

7###-# SwRI, 1994 & 1995

9###X NASA/MSFC, Phase C/D

HS-## NASA/MSFC, Summer 1994

P-##X NASA/MSFC, Phase B

T-##X NASA/MSFC, Phase B

UAH-## UAH

WS-## NASA/WSTF

Table 4b. Test Site Identification Guide by Shot No.

SHOT TEST

NO. SITE

0-800 NASA/MSFC, Phase B

801-1228 NASA/MSFC, Phase C/D

15## NASA/MSFC, Summer 1994

17## NASA/MSFC, Summer 1995

18## NASA/MSFC, Summer 1995

n/a NASA/WTSF, UAH. SwRI

Task No. 3 -- UAH will update the pressure wall hole diameter ip_)rmation to reflect an actual

hole-out diameter rather than a cracked area diameter.

A review of the data sheets for each Phase B and Phase C/D was performed to determine which tests

required an update of the crack length and hole diameter data previously recorded. A total of 40

Phase B and 41 Phase C/D tests were so identified. At the end of the effort, 3 of the required Phase

B tests and 4 of the required Phase C/D tests could not be found. Hence, new crack length and hole

diameter information was provided for 37 Phase B and 37 Phase C/D tests. Tables 5a, b provide a list

of these Phase B and Phase C/D tests, respectively. For each of the tests listed in Tables 5a, b, a '¢"

entry is provided to indicate whether a new crack length or a new hole diameter value (or both) was

obtained and recorded; at the end of each table is a list of the Test Nos. for the tests for which the

recorded hole diameter and/or crack length values were questioned, but could not be verified

because the test samples could not be found.



Table 5a. Phase B Tests With Corrected Hole Diameter and/or Crack Length Entries

TEST

NO.

EH2A

EH4A

EH4B

EHSS-M 1

EHSS-M2

EHSS-M4

P-35

T2-7A

T2-15

T2-17

119-1

119-2

PHASE B TESTS

NEW HOLE

DIAMETER VALUE?
¢,

¢,

¢-

¢,

NEW CRACK

LENGTH VALUE?

¢,

¢,

¢,

¢,

¢,

¢,

¢,

¢-

¢-

¢,

¢,

¢,130A

131B ¢"

131C ¢"

132A ¢"

132B '/"
¢,133B

133C

133D ¢"

134D

135B

160

167B

,it

¢,

¢,

¢,

¢,

¢,

,/

175B

¢.

179B

189C

185A

189A

2lID

225D-1

227B

306

¢-

¢,

¢-¢-

¢. ¢,

¢. ¢.

¢.

¢.

¢,

¢.

319

324 ¢"

338 ¢"

339

Phase B Tests Not Available: 153A,B," 160.4

¢.

¢, ¢"

¢. ¢"

¢, ¢"

¢,

¢.

¢.



Table5b.Phase C/D Tests With Corrected Hole Diameter and/or Crack Length Entries

PHASE C/D TESTS

TEST NEW HOLE

NO. DIAMETER VALUE?

3006A ¢"

3011A ¢"

3013A ¢"

3020A ,'/

3034B

3034C ¢"

3202B

3202C ¢_

3225

3225A

3225C

3227A

3227B

3302E

3401A

3404A ¢"

3404B ¢"

3404C ¢"

3404D ¢"

¢-BL-AL-2

FL-1 ¢"

FL-2 ¢"

FP-01 ¢" ¢"

FP-02 ¢" ¢"

FP-03 ¢" ¢"

FP-04 ¢" ¢"

FP-05 ¢" ¢"

FP-06 ¢" ¢"

FP-07 ¢" ¢"

FP-08 ¢"

FP-09 ¢"

FP-21 ¢" ¢"

FP-22 ¢"

FP-23 ¢" ¢"

MLI-ON-B 1 ¢"

MLI-PURGE- 1 ¢" ¢"

MLI-T-B2 ¢"

Phase C/D Test Not Available: 3011B, 3033C, 30351:3, FP-18

NEW CRACK

LENGTH VALUE?

¢,

¢,

¢,

¢-

,/

,/

¢,

¢-

¢,

¢,

,/

,/

,/

¢,

,/

¢,



Task No. 4 -- UAH will add to the database the #(otTnation collected for the tests" performed during

the summers" of 1994 and 1995 while the Principal Investigator was a Summer Faculty Fellow at

NASA/MSFC.

Attachments 3A and 3B contain hard copies of the parameter and damage database files for the tests

performed at NASA/MSFC during the summers of 1994 (18 tests) and 1995 (108 tests). These files

are also provided on the enclosed 3.5" floppy disk. In addition, these files also contain information

from the tests performed at White Sands in 1995 (23 tests), the inhibited shaped charge tests

performed at the Southwest Research Institute in 1994 (11 tests) and in 1995 (13 tests), and the tests

performed by UAH from another effort under contract to NASA/MSFC (9 tests). Thus, a total of

182 tests were added to the NASA/MSFC database. Post-test pressure wall weights were obtained

for 152 of these tests.

Concluding Comments

At the conclusion of this activity, the total number of tests in the NASA/MSFC database is 1099.

Additional tasks that need to be performed to further enhance the completeness and robustness of the

NASA/MSFC are briefly listed below.

Suggested Task No. 1 -- Continued Impact Test Analysis

The current database ends at Shot No. 1228. However, the current NASA/MSFC shot total is over

2000. Discounting the 126 tests performed during the summers of 1994 and 1995 that were already

analyzed, there remains approximately 600 tests that have yet to be analyzed in detail. The results

from these tests should be analyzed and incorporated into existing hole diameter and crack length

models as appropriate.

Suggest Task No. 2 -- Continued Database Development

The NASAfMSFC database should be expanded to include information from historical test databases

(e.g. tests performed by the General Motors Defense Research Laboratory in Santa Barbara in the

early 1960s, the tests in the 1967 Burch report, etc.) as well as information from tests performed at

other NASA center. In addition, a user-friendly search tool should be developed and implemented to

allow interested users to perform efficient database searches.

If you have any questions about these suggested tasks, please let me know. I look forward to

continuing to work with you on these and other important tasks.

Sincerely,

Professor and Chair
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